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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the hivention] this invention relates to the manufacture technique of the solid electrolytic capacitor equipped with the solid electrolyte 
which consists of the conductive polymer matter, if it says still in detail about the manufacture technique of a solid electrolytic capacitor. 
[0002] 

[Description of the Prior Art] In a solid electrolytic capacitor, equivalent series resistance and the leakage current can be made smaller compared 
with the solid electrolytic capacitor which makes manganese dioxide etc. a solid electrolyte by using the conductive polymer matter (for 
example, polypyrrole) as the solid electrolyte. 

[0003] Althou^ many manufacture technique of this kind of solid electrolytic capacitor is proposed For example, it sets to JP,63-2324 1 3,A (it 
is called the 1 st conventional example). After spUt-face-izing the front face of the metal plate which can form a dielectric oxide film, for 
example, an aluminum foil While it forms in the shape of a ctenidium, and the resist layer of a desired configuration is formed in the 
predetermined fraction, it ****ed while by this resist layer and the polymer and conductor layer of a dielectric oxide-fihn layer and a heterocyclic 
compound are formed one by one on the surface of a metal plate It is made to attach a terminal in the metal plate and the above-mentioned 
conductor layer of another side which it ****ed by the above-mentioned resist layer respectively. 

[0004] moreover, to JP,2-1789l 1,A (it is called the 2nd conventional example) An organic half conductor layer is formed all over the 
predetermined fraction of the anode plate foil which split-face-ized the valve metallic foil and prepared the dielectric oxide fihn according to 
anodic oxidation further. The solid electrolytic capacitor which forms an insulator layer in the predetermined fraction of the organic half 
conductor layer, and formed the conductive polymer layer by the aqueous solution of an electrolytic-polymerization nature monomer which 
melted the supporting electrolyte for the fraction of the anode plate foil which carried out partition isolation by this insulator layer is proposed. 
[0005] Furthermore, by sticking the tape which forms an anodic oxide fihn in the front face of the anode plate field which consists of a valve 
metal, and consists of a heat-resistant base material and heat-resistant adhesion material on this anodic oxide fihn according to JP,3-1781 17,A (it 
being called the 3rd conventional example) After dividing the anode plate field into the cathode drawer section and the anode plate drawer 
section of a capacitor element and forming a manganic acid ghost layer in the cathode drawer section, the solid electrolytic capacitor in which the 
conductive polymer layer was formed on this manganic acid ghost layer is proposed. 
[0006] 

[Problem(s) to be Solved by the hivention] However, in the above-mentioned I st conventional example, since the valve metal plate is formed in 
predetermined configuration, for example, comb configuration, before forming a dielectric oxide fihn, an effective dielectric oxide film is hard to 
be obtained, and a manufacturing cost becomes high. 

[0007] Moreover, in order to supply electric power from the valve metal plate used as an anode plate electrode and to form the conductive 
polymer matter directly on a dielectric coat by the electrolytic-polymerization method in forming the conductive polymer matter as a solid 
electrolyte, a dielectric oxide fihn tended to break and there was a problem aging of a back process not only takes time, but are hard to obtain the 
small capacitor of the leakage current. 

[0008] Although there is no possibihty that a dielectric oxide fihn may be destroyed in order to supply electric power through an organic half 
conductor layer in the 2nd conventional example about this point, after formation of the conductive polymer matter, it is insoluble in water and 
the process which removes a ****** insulator layer and an organic half conductor layer to an organic solvent is additionally needed. 
[0009] In the 3rd conventional example, to this on the tape which consists of a heat-resistant base material and heat-resistant adhesion material 
The anode plate field which has a dielectric oxide film is divided into the cathode drawer section and the anode plate drawer section of a 
capacitor element. In order to form metallic-oxide layers, such as manganese dioxide, in the cathode drawer section and to supply electric power 
from this metallic-oxide layer at the time of an electrolytic polymerization, Although there is no possibility that a dielectric oxide fihn may be 
destroyed and an additional process is not again needed like the 2nd conventional example, a fault like the next is left behind to this. 
[0010] That is, although it will be immersed in the strong acid aqueous solutions, such as the manganese nitrate aqueous solution, and 
manganese dioxide will be formed by the post heating decomposition in order to form a metallic oxide, since perfect elimination of cauterization 
occurrence objects, such as non-decomposed manganese nitrate, is difficult, it is easy to generate the failure by the cauterization of the anode 
plate field with life test etc. in that case. 
[0011] 

[Means for Solving the Problem] this invention is what was made in view of the above-mentioned conventional situation, the constitutional 
characteristic feature After forming a dielectric oxidization coat in the valve action metallic foil which makes band-like [ of the predetermined 
width of face by which etching processing was carried out beforehand ], Two or more heights used for this valve action metallic foil as a 
capacitor element foil are formed in a comb configuration. After forming the solid electrolyte ♦*** riser prevention section in the masking 
material which is preferably insoluble in elecU-olytic-polymerization liquid, and has water repellence in the base side of each of that element foil. 
It is in forming a chemistry oxidation-polymerization layer in each element foil by the chemistry oxidation-polymerization method, and having 
formed the electrolytic-polymerization layer which is immersed subsequently to the inside of electrolytic-polymerization liquid, and consists of 
the conductive polymer matter on an assimilation study oxidation-polymerization layer by the electrolytic-polymerization method. 
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""[00 1 2] A chemistry polymerization is immersed in the aqueous solution which contains a monomer and a solvent first m a valve action metallic 
foil, for example, an aluminum etched foil, and introduces a monomer in the pore of this aluminum etched foil, monomer concentration -- 5 - 
50wt% - desirable 20 - 40wt% - it is - the concentration of a solvent - 5 - 50wt% - it is preferably [ 20 - 40wt% of] good 
[0013] Subsequently, it is immersed in the aqueous solution containing an oxidizer and a supporting electrolyte, and the polymerization of the 
monomer in this aluminum etched foil front face and pore is carried out to a conductive polymer. In addition, technique, such as an application 
which can adhere uniformly in addition to immersing, or spraying, is sufficient as a monomer and an oxidizer. 

[0014] Moreover, electrolytic-polymerization liquid consists of a monomer, a supporting electrolyte, and a solvent. The concentration of a 
monomer has [ 1. ] 0.0 1 -5.0 mols [ f] preferably good 1. in 0.05-3.0 mols /. The concentration of a supporting electrolyte has [ 1. ] 0.0 1 -5.0 mols 
/] preferably good 1. in 0.05-3.0 mols /. 

[0015] Heterocyclic compounds, such as a pyrrole, **********^ and a fiiran, are used as a monomer. 

[0016] As an oxidizer, halogens, such as iodine, a bromine, and an iodation bromine, a 5 fluoride arsenic, 5 antimony fluoride, a silicon 
tetrafluoride, a phosphorus pentachloride, phosphorus pentafluoride. Metal halogenides, such as an aluminum chloride and a molybdenum 
chloride, a sulfiiric acid. Proton acids, such as a nitric acid, a fluosulfonic acid, a trifluoromethane suliuric acid, and a chlorosuhliric acid. Copper 
compounds, such as iron compounds, such as peroxides, such as persulfates, such as oxygenated compounds, such as 3 oxidization sulfur and a 
nitrogen dioxide, and an ammonium persulfate, a hydrogen peroxide, a peracetic acid, and difluoro sulfo nil peroxide, ferric nitrate, and ferric 
sulfate, the nitric-acid 2nd copper, and a copper sulfate, etc. are used. 

[0017] Boric acids, such as phosphoric acids, such as carboxylic acids, such as sulfonic acids, such as P-toluenesulfonic acid, a naphthalene 

sulfonic acid, and a benzenesulfonic acid, a benzoic acid, an adipic acid, oxalic acid, and a phthalic acid, a phenyl phosphoric acid, and a 

naphthyl phosphoric acid, and a phenyl boric acid, ai e independent, or it is mixed and used for a supporting electrolyte. 

[0018] As a solvent, protic solvents, such as ethanol besides water and a methanol, and aprotic solvents, such as an acetonitrile, propylene 

carbonate, and N.N-dimethylformamide, are independent, or it is mixed and used. The modality of solvent is suitably chosen by the supporting 

electrolyte. 

[0019] As a valve action metallic foil used, 20-300-micrometer thin foils, such as aluminum, a tantalum, titanium, or niobium, are desirable. 
[0020] The above-mentioned masking material has a tape or a desirable resin coat fihn. In the case of a tape, it is desirable to stick on the base 
side of each element foil. 

[002 1] Moreover, it is desirable to carry out to apply and heat the solution or milk suspension of a resin at the base side of each element foil in 
tiie case of a resin coat fihn etc., and to remove and fihn-ize a medium. 

[0022] As quality of the material of masking material, resin agents, such as polypropylene, polyester, a silicon system resin, or a ****** system 

resin, are desirable. Moreover, masking material is insoluble in polymerization liquid, and it is desirable to have water repellence. 

[0023] 

[Function] As mentioned above, after forming a dielectric oxidization coat in a valve action metallic foil, while a manufacturing cost decreases 
by forming in a comb configuration two or more heights used for this metallic foil as a capacitor element foil, the volumetric efficiency of 
electrostatic capacity is improved. 

[0024] Moreover, formation of an electrolytic-polymerization layer is preceded, a chemistry oxidation-polymerization layer is formed by the 
chemistry oxidation-polymerization method, and a good electrolytic-polymerization layer is formed by impressing the voltage for electrolytic 
polymerizations through an assimilation study oxidation-polymerization layer, without harming a dielectric oxide film. 
[0025] 

[Example] Hereafter, one example of this invention is explained, referring to a drawing. In addition, the drawing I or the drawing 3 is 
explanatory drawing having shown the manufacturing process of this invention, and the cross section of the capacitor element manufactured by 
this invention is shown in drawing 4 . 

[0026] First, anodic oxidation of the aluminum etched foil (90-100 micrometers in thickness) I was earned out in 33 V, and the dielectric oxide 
film 2 was fornied in the front face. 

[0027] And the metal mold which does not illustrate a part of this aluminum foil 1 removed, and two or more heights 3 used as a capacitor 
element foil were formed as shown in drawing 1 . the after an appropriate time and height 3 whole - formation - it was immersed into liquid, 
anodic oxidation was again performed in 33 V, and the dielectric oxide film was formed including this cut end fraction In this example, the size of 
each height 3 set vertical dimension H to 4nmi, and set fonn-width W to 3mm. 

[0028] Next, the masking layer 4 was formed in the base side of each height 3. In case it forms the solid electrolyte of the conductive polymer 
matter by the electrolytic polymerization like [ below-mentioned ], this masking layer 4 is a thing for [ the ] crawling and preventing a riser, is 
insoluble in electrolytic-polymerization liquid, and is chosen out of the material which has water repellence. 

[0029] Although the tape with a width of face of 1 mm made from polypropylene is stuck on front reverse both sides by the side of the base of a 
height 3 in this example in order to form this masking layer 4, you may form the masking layer 4, for example for the resin resist of a sihcon 
system or a ****** system by screen-stencil, in addition, tlie need after forming this masking layer 4 — responding -- formation -- the inside of 
liquid -- being immersed — re — you may degas 

[0030] After an appropriate time, from the masking layer 4 of each height 3, the point side (free one end) was immersed into the solution 
containing a conductive polymer monomer, and the conductive polymer monomer was introduced in pore. In this example, it was immersed for 3 
minutes into the solution set to pyrrole monomer :ethanol: water =3:3:1 by the weight ratio. 

[003 1] Subsequently, as 0.3 mols [ 1. ] /and a supporting electrolyte, the ammonium persulfate was immersed for 3 minutes into the solution 
which contains tetraethylammonium para toluenesulfonic acid as an oxidizer, and contains 0. 1 mols/, the chemistry oxidation polymerization was 
performed, and the chemistry oxidation-polymerization layer 5 was formed in each height 3. 

[0032] In addition, what is necessary is just to repeat the above-mentioned processing several times, when there are few coating weights of the 
chemistry oxidation-polymerization layer 5. In both an oxidizer and a supporting electrolyte, even if it uses things other than the above, the 
chemistry oxidation-polymerization layer 5 which consists of the same conductive polymer matter is obtained, moreover, the masking layer 4 
after doing in this way and forming the chemistry oxidation -polymerization layer 5 - a part for a point — formation - the inside of liquid -- being 
immersed ~ re— you may degas 

[0033] Into the solution which melted in 0.2 mols [ 1. ] /as a conductive polymer monomer after an appropriate time, and melted 
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tetraethylammonium para toluenesulfonic acid for the pyrrole monomer in the acetonitrile in 0. 1 mols/1. as a supporting electrolyte, from the 
masking layer 4 of each height 3, the point side was immersed and the electrolytic-polymerization layer 6 was formed on the chemistry 
oxidation-polymerization layer 5. 

[0034] That is, the external electrode 7 by the side of the plus which becomes the chemistry oxidation-polymerization layer 5 from a stamless 
steel wire etc. in the electrolytic-polymerization tub 8 was contacted, on the other hand, it considered as the electrolytic-polymerization tub 8 
side minus side, the electrolytic polymerization was perfoimed with the current density of 0.05-5mA [/square ] millimeter, and the 
electrolytic-polymerization layer 6 was formed on the chemistry oxidation-polymerization layer 5 as shown in drawing 3 . In addition, the 
electrolytic-polymerization layer 6 which consists a conductive polymer monomer and a supporting electrolyte of the conductive polymer matter 
same also as things other than the above is obtained. 

[0035] Next, after printing the carbon layer 9 and the silver larer 10 as a cathode drawer layer on this electrolytic-polymerization layer 6, 
respectively,' the capacitor element 1 1 which separates each height 3 from the aluminum foil I as a base material, and is shown in drawing 4 was 
obtained. 

[0036] And after attaching the cathode-terminal plate 1 3 of this leadframe in a silver larer 10 through an electroconductive glue while the 
anode-terminal plate 12 of a leadframe was welded to the anode plate foil edge of this capacitor element 1 1 as shown in drawing 5 , the resin 
sheathing field was formed in the periphery of a capacitor element 1 1 by the resin mould method, and the solid electrolytic capacitor as a fmal 
product was obtained. 

[0037] When 50 this invention articles were made as an experiment and each following property was measured as an example I by the 
above-mentioned technique, as for 0.010 and the leakage current, all were [ the tangents (tandelta) of electrostatic capacity of 3.3 1 micro F and a 
loss angle ] 0.02microA by the average. Moreover, the poor number of articles in 50 pieces was 0, and although the life test which moreover sets 
applied voltage to lOV, and is left in the 105-degree C elevated-temperature ambient atmosphere for 1000 hours was performed, it was also the 
poor number of articles 0. 

[0038] Like [ products / by the technique of forming a direct electrolytic-polymerization layer on a dielectric oxide fihn like the above-mentioned 
1st conventional example as an example I of a comparison / 50 ] this invention article, when each following property was measured, as for 
0.0 1 1 and the leakage current, all were / the tangents (tandelta) of electrostatic capacity of 3 .2 1 micro F and a loss angle / 2.45microA by the 
average. Moreover, although there was five poor number of articles in 50 pieces, the poor number of articles in the life test which sets applied 
voltage to lOV about the 45 remaining pieces, and is left in the 105-degree C elevated-temperature ambient atmosphere for 1000 hours was 0. 
[0039] Like [ products / by the technique of forming an electrolytic-polymerization layer on a metallic oxide like the above-mentioned 3rd 
conventional example as an example 2 of a comparison / 50 ] this invention article, when each following property was measured, as for 0.0 1 1 
and the leakage current, all were / the tangents (tandelta) of electrostatic capacity of 3 .26 micro F and a loss angle / 0. 1 OmicroA by the average. 
Moreover, although there was one poor number of articles in 50 pieces, the poor number of articles in the life test which sets applied voltage to 
10 V about the 49 remaining pieces, and is left in the 105-degree C elevated-temperature ambient atmosphere for 1000 hours was a septet, 
[0040] hi order to make a comparison easy, the measurement result of the above-mentioned example I and the examples 1 and 2 of a 
comparison is shown in Table I . 
[0041] 
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[0042] 

[Effect of the Livention] While a manufacturing cost decreases by having formed in the comb configuration two or more heights used for this 
valve action metallic foil as a capacitor element foil according to this invention after forming a dielectric oxidization coat in the valve action 
metallic foil which makes band-like [ of the predetermined width of face by which etching processing was carried out beforehand ] as explained 
above, the volumetric efficiency of electrostatic capacity is improved. 

[0043] Moreover, after forming the solid electrolyte **** riser prevention section in the masking material which is insoluble to an electrolyte 
and has water repellence in the base side of each of that element foil. By forming a chemistry oxidation-polymerization layer in each element foil 
by the chemistry oxidation-polymerization method, and having formed the electrolytic-polymerization layer which is immersed subsequently to 
the inside of electrolytic-polymerization liquid, and consists of the conductive polymer matter on an assimilation study oxidation-polymerization 
layer by the electrolytic-polymerization method The effect of a good electrolytic-polymerization layer being formed is done so, without harming a 
dielectric oxide fihn. 



[Translation done.] 
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